During work on the oxidation of aromatic substances by Pseudomonas fluorescen8, a useful technique for the elucidation of metabolic pathways by the analysis of adaptive behavior was discovered. Since it could undoubtedly be applied to many other microbial dissjmilations, a brief account of its principles and applications seems merited.
of these intermediates will be attacked by adaptive enzymes. On the general theory of enzymatic adaptivity (cf. Karstrom, 1937) , cells adapted to attack the primary substrate should be adapted simultaneously to attack all the intermediates formed during the oxidation of that substrate, but not to attack other substances the dissimilation of which is brought about by adaptive enzymes that fail to participate in the over-all dissimilatory process in question. Thus by growing cells on the primary substrate or on assumed intermediates and then testing for adaptation to a variety of related substances, one should be able to to obtain convincing evidence of whether or not assumed intermediates do actually occur, together (in positive instances) with information about their position in the reaction chain. The argument can be summarized in the following three postulates:
( The systematic use of simultaneous adaptation, coupled with the other kinds of data obtainable from manometric experiments, should be particularly valuable in the study of those dissimilatory processes that have so far proved least amenable to analysis-namely, rapid and complete oxidations of relatively complex substances. The only prerequisite is that the enzymatic repertoire of the biological agent employed should be largely adaptive.
SUMMARY
The theory of simultaneous adaptation as a method for the analysis of metabolic pathways is described, and its application is illustrated by a specific example: the oxidation of five aromatic compounds by a strain of Pseudomonas fluorewen&.
